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Abstract Postoperative pancreatic fistula (POPF) with
leakage of pancreatic juice is a rare, severe complication
following pancreatic resection or, less commonly,
splenectomy. Definitive treatment can require multidisci-
plinary approaches. We report a case of stenosis of the
main pancreatic duct with distal tail GRADE C POPF,
occurred after splenectomy for Hodgkin lymphoma, suc-
cessfully treated with combined radiological-endoscopic
approach.
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Introduction
Postoperative pancreatic fistula (POPF) with leakage of
pancreatic juice is a rare, severe complication following
pancreatic resective procedures or splenectomy. Treatment
is based on its grade, according to the International Study
Group on Pancreatic Fistula (ISGPF) [1]. Grading is based
on POPF clinical impact on patient condition: POPF
without clinical manifestations are grade A, and fistula
requiring any therapeutic intervention are grade B, whereas
Grade C POPF are those with severe clinical sequelae
requiring changes in the management (prolonged hospi-
talization, percutaneous drainage, surgical revision).
Interventional radiology plays a role either in the conser-
vative management as well as in more complex cases;
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Grade C often require multidisciplinary approaches, in
order to avoid surgical revision [2].
We report a case of stenosis of the main pancreatic duct
with distal tail Grade C POPF, occurred after splenectomy,
successfully treated with combined radiological-endo-
scopic approach.
Case Report
Day 1
A 51-year-old man referred to our Hospital for weight loss
(9 kg) and evening fever for the last 3 months was diag-
nosed of Hodgkin linfoma with exclusive involvement of
the spleen. Therefore, he underwent laparoscopic
splenectomy.
Day 5
On fifth postoperative day the patient complained left
epigastric pain, fever (39), malaise, vomit, and leukocy-
tosis [white blood cell (WBC) 18.3 9 103/lL]. Ultrasound
examination was inconclusive, so contrast-enhanced com-
puted tomography (CT) was performed (Fig. 1). Main
findings were fluid collection within the spleen cavity
surrounding the pancreatic tail extending caudally till the
left flank and concomitant left pleural effusion with lower
lobe atelectasis. After multidisciplinary meeting (surgeon,
interventional radiologist, and endoscopist), the patient was
treated with percutaneous drainage of the fluid collection.
Under combined ultrasound and fluoroscopic guidance,
two 10 Fr pigtail catheters (Flexima, Boston Scientific,
Marlborough, MA, USA) were positioned within the fluid
collection; concomitant percutaneous left thoracic effusion
was drained. Limpid fluid was collected; therefore, reactive
postsurgical collection was supposed.
Day 12
Seven days later, the patient was asymptomatic, afebrile,
with WBC count of 9.8 9 103/lL. Fluoroscopy control
showed resolution of the cranial part of the collection and
shrinkage of the caudal part. Thus, the cranial drainage was
removed.
Day 16
Four days later, the patient was readmitted to our depart-
ment with worsening of the clinical condition; fluoroscopy
control showed an enlargement of the collection. A basket
catheter (12 Fr Malecot, Boston Scientific, Marlborough,
MA, USA) was then advanced back to the cranial part of
the collection. Sampling analysis of the fluid revealed high
amylase and lipase levels (2478 and 2321 UI/L, respec-
tively), and therefore, diagnosis of pancreatic leak was
made; fistula output was 200 cc/day. Endoscopic retro-
grade colangio-pancreatography (ERCP) was performed in
the angiosuite with patient in supine position under intra-
venous conscious sedation, depicting a stenosis of the main
pancreatic duct with distal tail fistula (Fig. 2). An active
high output leak was demonstrated at the level of the
pancreatic tail. Pancreatic sphincterotomy was performed,
and deployment of a pancreatic plastic stent (Flexima 7 Fr
10 cm) was attempted without success not even after
stricture dilation. Probably, endoscopic failure was related
to the fact that the stricture was located distally near the
pancreatic tail. Therefore, the guidewire did not guaranteed
the necessary force to overcome the stricture. So an
endoscopic-radiological rendezvous was carried out. A
Fig. 1 Postoperative contrast-
enhanced CT axial images
demonstrated a fluid collection
within the spleen cavity
surrounding the pancreatic tail
and extending caudally till the
left flank
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003500 180 cm angled standard (Terumo, Tokyo, Japan)
wire was manipulated through the endoscope from the
Wirsung duct till the fluid collection. The wire was con-
sequently snared with a percutaneous approach (Fig. 3) by
means of a 25-mm gooseneck catheter (Amplatz
GooseNeck Snare Kit; ev3 Europe, Paris, France) exter-
nalizing the wire outside the patient body. By keeping the
wire in gentle traction, a plastic double J plastic stent (6 fr
28 cm; Boston Scientific, Marlborough, MA, USA) was
placed with the distal end transpapillary within the duo-
denum, and the proximal one trans-cutaneously sutured to
the skin (Fig. 4).
Day 25
Nine days later, the pancreatography demonstrated leak
persistence despite the plastic stent presence; thus, the stent
was removed over a 003500 180 cm angled stiff (Terumo,
Fig. 2 Endoscopic retrograde colangio-pancreatography (ERCP) (plain X-rays). The examination depicted a stenosis of the main pancreatic duct
with distal tail fistula
Fig. 3 Endoscopic-radiological rendezvous (plain X-rays). An
angled standard wire was manipulated through the endoscope from
the Wirsung duct till the fluid collection. After having punctured the
fluid collection with a straight approach, a Goose neck was inserted in
order to snare via the percutaneous approach the distal end of the wire
inserted through the endoscope. Once the wire was externalized
outside the patient body, by maintaining a gentle traction on it,
deployment of a plastic double J plastic stent was performed. The
distal end of the double J was placed transpapillary, whereas the
proximal one was sutured to the skin
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Tokyo, Japan) wire and wirsung-strictureplasty was re-
performed with a 3 9 40 mm balloon (Mustang, Boston
Scientific, Marlborough, MA, USA). Over the wire, a
plastic 10 Fr 12-cm (Cook Medical, Bloomington, IN,
USA) prosthesis was positioned across the stenosis with the
proximal end being located peripherally to the site of the
wirsungplasty, and the distal end transpapillary. The per-
cutaneous drainage was left in place (Fig. 4).
Day 48
Progressive reduction of the drainage output was clinically
observed with concomitant improvement of patient’s clin-
ical condition. After 23 days, no more fluid was collected,
and therefore, the drainage was removed.
Late follow-up
Six-month scheduled ERCP performed in order to remove
the prosthesis showed complete sealing of the pancreatic
leak and resolution of the stricture (Fig. 5). One-year CT
follow-up confirmed complete resolution of the collection
(Fig. 6).
Discussion
Postoperative pancreatic fistula (POPF) with leakage of
pancreatic juice is a rare and severe complication following
pancreatic resective procedures. Fistulas rarely occur as a
consequence of splenectomy. Leakage of pancreatic juice
in the peripancreatic space may evolve according to the
pathway taken by the fluid collection in a pancreatic
pseudocyst, in an internal fistula typically with the peri-
toneum or the pleura, and in an external fistula if the fluid
reaches the skin [3]. Pancreatic fistulas may be categorized
as either low or high impact, based on their clinical features
[1, 4]. Low-impact fistulas have no additional morbidity
Fig. 4 Pancreatography (plain X-ray). Contrast media injection,
performed through the double J previously positioned, demonstrated
leak persistence despite the stent presence. Thus, the stent was
removed over a wire and wirsung-strictureplasty was re-performed
with a 3 9 40 mm balloon. Then a plastic 10 Fr 12-cm prosthesis was
positioned with the proximal end being located peripherally to the site
of the wirsungplasty, and the distal end transpapillary
Fig. 5 Six-month endoscopic retrograde colangio-pancreatography
(ERCP) (plain X-rays) showed complete sealing of the pancreatic
leak and resolution of the stricture
Fig. 6 One-year follow-up contrast-enhanced CT axial images
demonstrated complete resolution of the collection
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and do not need for further intervention. Most of these
fistulas can be treated in outpatient setting; in these cases,
conservative treatment usually shows good results. Main-
stay of conservative treatment are complete drainage
(surgical or radiological) of any fluid collection in order to
reduce the risk of infection; optimal nutritional support and
reduction of pancreatic exocrine secretion mainly by means
of total parental nutrition and drugs capable to inhibit the
gland such as somatostatin, octreotide, glucagon, or car-
bonic anhidrase inhibitors. High-impact fistulas are bur-
dened by not irrelevant morbidity and mortality requiring
often prolonged hospitalization, re-admission and re-oper-
ation, and endoscopic procedures or interventional radiol-
ogy [5]; according to other authors, high-impact fistulas are
defined depending on the amount of drained fluids
([150–200 mL of amylase-rich fluid per day) [4]. Surgical
management of fistulas can be chosen in these cases,
although associated with significantly higher percentage of
morbidity and mortality [6]; therefore, if there is not gen-
eral sepsis, a mini-invasive endoscopic treatment is pre-
ferred in order to allow resolution of the fistula by means of
reduced downstream pressure gradient across the papilla
[7]. Up to now, the gold standard is to endoscopically
create a ‘‘fast-track’’ for the pancreatic secretions per-
forming Wirsung’s sphincterotomy and stent deployment
coupled by drainage of all fluid peripancreatic collections.
However, in case of complex fistulas, such a as distal tail
one, endoscopic procedure alone may not be sufficient [8].
Interventional radiology plays a role either in the conser-
vative management of fistula (mainly including percuta-
neous drainage of fluid collections) and in combined
approach with the endoscopists in more complex cases. As
already mentioned, in case of fluid collections, percuta-
neously placed drainages may be sufficient, allowing for
the spontaneous closure of fistula; in other cases, direct
embolization for the site of the fistula can be performed
using several different materials, such as ethanol, particles,
or glues. In our case report, the concomitant presence of a
severe stenosis of the Wirsung duct did not allow us to
successfully perform a pure endoscopic approach. The
endoscopic-radiological rendezvous made it possible
guaranteeing a ‘‘fixed’’ guidewire (one end kept by the
endoscopist and other end kept trans-cutaneuosly by the
interventional radiologist) allowed to produce the reques-
ted traction in order to overcome the stricture, to dilate it,
and finally to deploy a long 10 Fr plastic stent.
In conclusion, we believe that in case of complex and
difficult to treat Postoperative pancreatic fistula (POPF), a
multidisciplinary approach is needed. If a pure endoscopic
treatment fails, a combined endoscopic-radiological ren-
dezvous may play a pivotal role to induce a permanent
fistula healing.
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